Summary. Dipeptidase activity from S. diacetilactis was isolated and the main activity, Dipeptidase I, characterized as to substrate specificity, requirements for activity and molecular size. Optimum Dipeptidase I activity was recorded at pH 7.5-8.0 and molecular weight on gel filtration was estimated to be 51,000 daltons ; it was most stable at temperatures under 50 O C and at pH 7.0-8.0. This activity was totally inactivated by 0.01 mM EDTA, then reactivated by metal ions (Co ++ and Zn ++ ) . This enzyme constitutes a true dipeptidase as it has no tripeptidase or arylamidase activities and does not hydrolyse whole proteins. Studies of substrate specificity show that the enzyme preferentially hydrolyses methionyl-dipeptides (Met-Ala > Met-Val > Met-Ile). The amino-acid composition of Dipeptidase I is comparable with one dipeptidase from Mycobacterium phlei or one renal dipeptidase.
Introduction.
Lactic acid streptococci show complex and variable nutritional requirements.
Minimal requirements may involve amino-acids, peptides, purines, pyrimidines, vitamins and occasionally fatty acids and elevated CO 2 tension (Deibel and Seeley, 1974) . Streptococcus diacetilactis in particular requires arginine or phenylalanine (Reiter and Oram, 1962) . Therefore, growth of lactic acid streptococci in milk can generally be stimulated by enzymatic protein hydrolysates (Garvie and Mabbitt,1956 ; Speck et al., 1958) . The present work realised in our laboratory constitutes part of a more general study in progress to determine the mechanism of peptidic stimulation of lactic streptococcus growth in milk. Since these peptides are a source of amino-acids Hermier, 1972, 1973) , their hydrolysis by intracellular proteolytic enzymes must be understood.
On the other hand, little attention has been paid to peptidase activities in streptococcus group N (Exterkate, 1975 ; Mou et al., 1975 ; Sorhaug and Solberg, 1973) , and no true dipeptidase has been purified from S. diacetilactis although this type of enzyme was characterized from S. thermophilus (Rabier and Desmazeaud, 1973) , Escherichia coli (Brown, 1973 ; Patterson et al., 1973) , Mycobacterium phlei (Plancot and Han), 1972 Neurospora crosso (Johnson and Brown, 1974) (Desmazeaud and Zevaco, 1976) .
Step 2 = 1st chromatography on DEAE-cellulose. After Sepharose 6B gel chromatography, the 800 mg of protein extract in 0.05 M sodium phosphate buffer was adsorbed on a DEAE-cellulose column equilibrated with the same buffer. The column was then washed with the buffer and the proteins eluted with a sodium phosphate buffer gradient according to the previously described methods (Desmazeaud and Zevaco, 1976).
Step 3 = 2nd chromatography on DEAE-cellulose. The 122 mg of the protein extract (previously described) in 5 mM Tris-HCI buffer (pH 7.5) was adsorbed on a DEAEcellulose (DE 32, W'hatman) column (2.5 x 35 cm) equilibrated with the same buffer.
The column was then washed with 200 ml of the buffer and the proteins eluted with a linear gradient of NaCI (0 to 0.5 M) in the buffer. The flow rate was 40 ml/h (fraction = 10 ml). Proteolytic activity was determined by oxidized-insulin hydrolysis, and dipeptidase activity by Leu-Leu hydrolysis. In both cases the liberated «-amino group from the substrates was measured by ninhydrin reaction.
Step 4 = Chromatography on Agarose-c-amino caproyl-D-Trp-methylester. After being g concentrated 10 times on a Diaflo UM-10 membrane (Amicon) Dipeptidases I and II, previously extracted (Step 3), were purified apart on hydrophobic chromatography gel : Agarose-e-aminocaproyl-D-tryptophan methyl ester purchased from Miles-Yeda. This gel was equilibrated with 6.6 mM sodium phosphate buffer at pH 7.5, then one dipeptidase was adsorbed on the gel. The 2 x 9.5 cm column was washed with the buffer and the proteins eluted with sodium phosphate buffer gradients from 0.02 M to 0.05 M at pH 7.5 ; flow rate was 15 ml/h (fraction = 4 ml). Polyacrylamide gel electrophoresis. Polyacrylamide gels containing 7 p. 100 acrylamide were prepared at pH 9.1 according to the method of Ornstein (1964) (fig. 4) (Haley, 1968) , as well as the dipeptidase of Saccharomyces cerevisiae var. ellipsoideus (Cordonnier, 1966) , the pH optimum of brewer's yeast being slightly higher (R6hm, 1974) .
S. diacetilactis dipeptidase, as most of the previously studied dipeptidases (Rabier and Brown, 1973 ; Johnson and Brown, 1974 ; Rohm, 1974) Noren and Sjostrom,1974) . In all these enzymes there are many lysine, aspartic acid (or asparagine), glutamic acid (or glutamine), alanine or leucine residues and a smaller number of histidine, methionine or cysteine ones.
Because of substrate specificity, S. diacetilactis dipeptidase is a L-methionyl-aminoacid hydrolase (EC. 3.4.13.12) analogous to that of E. coli (Brown, 1973) or Neurospora crosso (Johnson and Brown, 1974) . For the substrates Met-Ala, Met-Ser or Met-Ile, the K&dquo;, values are very similar. However, the k ca t values measured for S. diocetilactis dipeptidase are much lower than those recorded for E. coli dipeptidase .
The specificity of S. diacetilactis dipeptidase towards NH,-terminal methionine dipeptides shows the importance of the nature of the residues in obtaining good positioning of the substrate dipeptide. The active dipeptidase site must therefore be compos-
